In the repeated fractionation of the lipoid constituents of the tubercle bacillus, Anderson"' obtained a substance which he called phthiocerol. This material formed a part of the fraction called the "purified wax," and after separation and purification it was found to be an optically active higher alcohol with the formula C35H7303. At room temperature it is a white crystalline material with a melting point of 73-74°C. It is not soluble in water, but dissolves readily in warm alcohol, ether, or chloroform.
In the repeated fractionation of the lipoid constituents of the tubercle bacillus, Anderson"' obtained a substance which he called phthiocerol. This material formed a part of the fraction called the "purified wax," and after separation and purification it was found to be an optically active higher alcohol with the formula C35H7303. At room temperature it is a white crystalline material with a melting point of 73-74°C. It is not soluble in water, but dissolves readily in warm alcohol, ether, or chloroform.
The present report concerns the nature of the cellular response associated with the injection of this material. Like the other wax fractions, suspensions of phthiocerol in water or physiological saline were not stable. After long-continued grinding with water, saline, or with blood serum, the material did not remain suspended, but quickly precipitated on the surface of the container. Attempts to prepare colloidal suspensions in water by adding alcoholic solutions to water drop-by-drop resulted in the formation of a waxy curd, which on warming spread over the surface as an oily film and adhered to the sides of the beaker. Addition of larger quantities of alcohol threw the material out of solution and formed a flocculent precipitate, but subsequent attempts to remove the alcohol resulted in the formation of a white waxy curd. Recourse was then had to the somewhat unsatisfactory method of introducing the dry crystalline material directly into the peritoneal cavity of and the overlying omentum were exposed. Approximately 35 mg. of phthiocerol were scattered over the surface of the omentum and the incision was dosed. One animal died on the day following operation and showed only marked distention of the stomach and intestines with gas; there was no peritoneal exudate. The remaining animals were autopsied at the end of 5, 15, and 30 days respectively. The cells of the peritoneal fluid were examined by the supravital method and also after fixation and staining with Wright's stain. A portion of the omentum was spread out on large glass slides and another part was preserved for the preparation of paraffinembedded sections. The fresh omental spreads were studied by adding a few drops of neutral red solution and covering them with a cover-slip and also after fixation in formalin and staining with hematoxylin and eosin.
Results
The animal which died on the day after the inoculation showed no significant cellular reaction to the injected phthiocerol. The peritoneum was smooth and glistening throughout; there was no increased fluid and no exudate.
Crystals of phthiocerol were seen scattered over the omental surface and appeared totally unchanged. The omentum was neither congested nor inflamed and there was no enlargement of the milkspots. Microscopic examination of the cells of the peritoneal fluid showed a few red blood cells, together with a few polynuclear leukocytes and some small mononuclear cells. The omentum was negative on microscopic study.
After five days, however, a definite cellular reaction was evident. The milk-spots were enlarged and the number of cells in the peritoneal fluid was increased. Some monocytes exhibited an increased number of neutral red vacuoles and were larger than the normal cells, but none of these cells resembled the epithelioid cells found after inoculation with tubercle bacilli. The omental milk-spots were hyperplastic and contained focal collections of cells suggesting giant cell formation. Crystals of phthiocerol could be identified in or on such focal collections of cells.
After 15 and 30 days the reactions of the peritoneum to crystals of phthiocerol remained qualitatively similar; multinucleated giant cells were more numerous but the reactions were sharply limited. There was no evidence that any solution of the crystals had occurred, and the omental tissue between milk-spots was entirely uninvolved. There seemed to be no more stimulation of milk-spots after 30 days than after 5 days. In figure 1, prepared from a photograph of an omental spread stained only with neutral red, a crystal of phthiocerol is seen lying in or on a multinucleated giant cell, the nuclei of which are barely discernible; the neutral red vacuoles of the cells form the dark circle. A similar cell, seen in a fixed and stained preparation, is illustrated in figure 2 . The large cleft in the cytoplasm of the cell is assumed to have been the site of a crystal of phthiocerol. In almost every giant cell similar clefts were seen, some large and some small; however, in some preparations cells of the type seen in figure 4 were observed, without any crystal clefts. Focal collections of mononuclear cells without giant cell formation, such as are illustrated in figure 3 , were also noted. It is probable that these variations resulted because particles of greatly varying size are present in a powdered preparation.
Small nodules were found scattered over the body wall near the site of the abdominal incision and on the diaphragm. Sections taken from such nodules revealed a moderately vascular granulation tissue, in the interstices of which many multinucleated giant cells containing crystal defts were found (see figures 7 and 8). The omental reaction was chiefly resident within the hyperplastic milk-spots (figure 5), but in some of the sections of omentum, nodules of granulation tissue were found. These resembled the lesions illustrated in figures 7 and 8, but in one preparation a structure reminiscent of a tubercle was seen; this is illustrated in figure 6.
Discussion
The cellular reaction to phthiocerol is quite similar to that induced by the other waxy constituent of the "purified wax." In neither case is the mimicry of tuberculous granulation tissue very startling. Both substances induce the formation of multinucleated giant cells, with very little tendency to the formation of structures resembling tuberdes. Both are insoluble in water and are relatively stable from a chemical standpoint. Introduced into the tissues in the form of crystalline aggregates, they induce giant cell formation as do other foreign bodies. That this property is not entirely a function of particle size seemed a warrantable conclusion after the demonstration by Sabin2 that a colloidal suspension of the unsaponi-fiable wax, in which the particle size was below the limits of resolution of a compound microscope, still retained the ability to induce giant cell formation.
Concd.sions Phthiocerol, a higher alcohol obtained from the analysis of the waxy fraction of the tubercle bacillus, induces the formation of a non-specific granulation tissue characterized by the presence of many multinucleated giant cells. The reaction does not resemble the granulations in an active tuberculous process. 
